Abstract
Introduction
Previous research on costs for return-to-work interventions (RTW) for people who are sick-listed due to musculoskeletal disorders (MSD) and mental disorders (MD) has primarily focused on studying the effectiveness and cost-effectiveness of different RTW interventions. Published evidence is not conclusive and the effectiveness of RTW programmes depends on design and target groups. For example, a multi-stage RTW programme was shown to be efficient, and likely to be cost-effective, compared with the usual care for individuals with low-back pain (LBP), while a similar RTW programme was found to be expensive and lacked effect compared with the usual care for people suffering from distress [1, 2] . For those with LBP, a multidisciplinary intervention was expensive but had no effect at group level. However, in a sub-group of employees who felt that they risked losing their job or had very little influence over their work situation, the intervention was efficient and probably cost-effective [3] . A participatory RTW intervention for individuals with MSD has been shown to be cost-effective [4] . Some reviews on workplace-based RTW interventions have been published. A conclusion drawn is that workplace-based interventions might reduce the duration of work inability, and thereby associated sick leave and costs [5] . For individuals on long-term sick leave due to back pain, interventions including interaction between employees, care personnel and employers appear to be more efficient and cost-effective than other workplace-linked interventions [6] . A review of worksite mental health interventions concluded that preventive interventions might be cost-effective, but RTW interventions did not seem to be cost-effective [7] . A review of interventions in community and workplace settings concluded that intensive interventions were less efficient than simple ones, and therefore more expensive interventions should be undertaken with caution [8] .
There are a few cost-of-illness studies published for musculoskeletal disorders [9] [10] [11] , but we have found no previously published study analysing a cohort of sick-listed individuals in order to determine what actually happens to them and what rehabilitation resources the healthcare system invests in the return-to-work process.
Sickness absences impose a substantial economic burden on affected individuals, employers, and society as a whole. In Sweden, the diagnoses associated with most sickness absence are those related to MSD (31% of the total sick leave) and MD (37% of the total sick leave). The probability of returning to work decreases with the length of the sick leave [12] . Early rehabilitation interventions and measures directed to avoiding long-term sick leave are therefore of great importance.
In Sweden the employer pays 80% of the salary during the first two weeks of sick leave. After two weeks sickness benefit is paid by the Social Insurance Agency. Costs for individuals due to sick leave mainly consist of income loss, i.e. the difference between their ordinary salary and the sickness benefit they receive. In Sweden the level of sickness benefit is 80% of the ordinary salary, up to a ceiling value of EUR 30162 (SEK 330 000) per year, for the first year. Thereafter the sickness benefit is 75% of maximally EUR 30162 until day 550. The cost to society due to individuals falling ill and thereby being sick-listed is the sum of all the costs that occur as a consequence of the sickness.
Societal costs include production loss, work rehabilitation costs, and healthcare costs.
In this explorative study we describe the costs incurred in a cohort of workers who have been sicklisted due to MSD or MD. The costs described relate to a time period of six months, starting with the second day of sick leave as the first day is a qualifying day of sickness.
The aim of this study was to investigate costs of sick leave and rehabilitation of recently sick-listed workers, from the perspective of society. Since the study has a healthcare perspective, employers interventions were not included.
The study was approved by the Regional Ethics Committee in Linköping.
Study population and methods

Research design and study population
The study design was a prospective cohort study carried out in the county of Östergötland, which is socioeconomically representative of Sweden. The study, which has been described elsewhere [13] , comprises workers who were granted sick leave due to MSD or MD at 39 primary care centres and four occupational healthcare centres.
The subjects were recruited from June 2008 to December 2009. Inclusion criteria were: age between 18 and 65 years, ability to communicate in Swedish and being on sick leave due to MSD or MD, including depression. All cohort members responded to a baseline questionnaire within three weeks of their first day of certified medical sickness, which in practice means that they had been on sick leave for about four weeks, as the first week on sick leave does not require a doctor's certificate in Sweden. The baseline questionnaire comprised questions on demographic data, employment situation, and socioeconomic status. Questions on lifestyle, health, work ability, coping, work conditions, and prospects for future work were also included.
A total of 1375 sick-listed individuals fulfilled the criteria and agreed to participate [13] . The baseline questionnaire was sent by post to all participants, and 935 of them responded to the questionnaire and fulfilled the inclusion criteria (70%). The average age was 46 years (SD 11 years); 30% were men and 70% were women; 20% had left school after nine years of compulsory education, and 26% had a university education. Those included in the cohort were compared with the 413 non-responders for the parameters that were accessible. There was no significant difference in the distribution of diagnoses between the cohort members and the non-responders, but there was a tendency to a better response rate among those with MSD (p=.071). The two groups differed in age (p<.001); nonresponders were younger (mean 42 years, SD 11 years) than respondents (mean 46 years, SD 11 years), with a higher proportion of non-responders among those younger than 39 years of age; the proportion above 50 years of age was higher among respondents. The proportion of men was higher among non-responders (35%) than among respondents (29%) (p<.014). There was no difference between respondents and non-responders in rate of return-to-work during the one-year follow-up period (p=.807).
The present study comprised employed people who were registered in the electronic casebook system of the county council with data on costs available. This study cohort resulted in 812 cases, i.e., 87 % of the baseline respondents. In total, 518 (64 %) had MSD and 320 (36 %) had MD as the main diagnosis. The distribution of MSD and MD groups in our study cohort was the same as in the baseline group of respondents. The study cohort was therefore considered representative.
The profession was coded according to the Swedish standard for occupational classification (Statistics Sweden) with 9 occupational groups categorized into white collar (managers, academics, etc.), pink collar (care, service, salespersons, etc.) and blue collar (industry, etc.).
Production loss was estimated, based on a slightly reduced sample size due to missing information on gross salary in some cases (14% for the MSD group, 9% for the MD group).The economic analysis reported here comprises a timeframe of six months.
Methods
Questionnaire
All respondents filled in a baseline questionnaire comprising information on demographics, including income, health and work ability, personal resources and work conditions. In this study occupational group, age, educational level, health-related quality of life (EQ-5D) [14] and work ability (Work ability Index, [15] ) were used.
Costing
Data on costs are based on information about rehabilitation measures performed, taken from the electronic casebook system at the county council; production costs are based on self-reported income in the questionnaire. Resources are priced according to a societal perspective, implying that opportunity costs are applied [16] .
Rehabilitative measures in the public healthcare system
The quantity of healthcare resources consumed was collected from the county council's electronic casebook system, where patients' healthcare history is gathered and diagnoses, treatments, admissions, investigations, laboratory tests and results, drugs etc. are included. Each casebook was read through and all consumption of healthcare related to the relevant main diagnoses MSD and MD was included in the analysis. As an approximation of opportunity costs, the price of healthcare resources consumed is based on standard prices (i.e. official price lists) for measures, tests, time for different personnel categories, etc.
The individuals were offered healthcare interventions according to common practice. A number of professionals were involved, i.e. physicians, nurses, physiotherapists, psychologists, occupational therapists and behavioural therapists. Also, multiprofessional meetings were arranged. Other caregivers were consulted in a few cases. Rehabilitative activities were healthcare advice, behavioural treatment (therapeutic conversation, cognitive therapy, body awareness), exercise therapy/physical activity, manual treatment (manual, acupuncture/TENS), ergonomic/ADL, equipment/orthosis and other [17] . The interventions included healthcare consultations with personal meetings as well as indirect contacts, i.e. by phone or by letter, and rehabilitation activities.
Production loss is incurred as individuals are unable to perform their regular work due to sickness.
According to welfare economic theory, production loss is estimated as gross salary (including taxes) for the individual on sick leave. This approach to valuation of people's time, the so-called human capital approach [18] , implies that time lost to ordinary production or other tasks due to sickness is always a lost resource and therefore a cost to society. Estimations of production loss are based on self-reported income.
Sick leave
The sick-leave periods, expressed in full-day equivalents, for individuals included in the study were collected from the registries held by the Swedish Social Insurance Agency.
Statistical analyses
The distributions of costs are described by means, medians and standard deviations (SD) in order to Differences between MSD and MD groups with regard to costs of production loss were tested by means of 2-tailed t-tests.
Results
The total cohort was investigated with regard to demographics, income, quality of life index (EQ-5D) and work ability index (WAI score). White-collar professions were more common in the MD group (42%) than in the MSD group (16%), pink-collar professions were equally distributed (42% MSD, 43% MD), and blue-collar professions more common in the MSD group (42% versus 15% in the MD group). The mean age was 47 years (MSD) and 44 years (MD). Leaving school after nine years of compulsory education was more common in the MSD group (26%) than in the MD group 10%); and a university degree was more common in the MD group (26%) than in the MSD group (17%). Gross income was in total EUR 1940/month (MSD 1881, MD 2040), the EQ-5D index was on average 0.47 (MSD 0.44, MD 0.51), and the WAI index was on average 3.6 (MSD 3.6, MD 3.5). These data, which are in concordance with corresponding characteristics of the original cohort, show that the MD group is somewhat younger and better educated than the MSD group; the MD group also has a somewhat higher health-related quality of life, while their work ability is lower.
In the following we report two aspects of utilisation and costs of services. Firstly, the analysis provides a description of the utilization of services provided by the various professional groups of the healthcare services, and the costing distributions of those patients who received at least one of these services. This includes total costs, means and medians of costs of all health care interventions, as seen in table 1). The corresponding report of the subgroup of these activities which were categorised as rehabilitative is shown in table 2. Secondly, in table 3 the societal costs are reported. These include the use of resources for healthcare interventions as well as production losses due to sickness absence. Here, the total cohort provides the basis for the cost analyses.
Healthcare interventions
Healthcare interventions, shown in table 1, include personal visits as well as indirect consultations by phone or by letter, and rehabilitative activities. Table 1 . Healthcare interventions -utilisation and costs (euro). Study cohorts: musculoskeletal disorders (MSD, sample size 518) and mental disorders (MD, sample size 294). Means, standard deviations (SD) and medians over those who received one or several interventions.
The most extensively utilised groups of professionals are physicians, nurses, physiotherapists and behavioural therapists. As seen in table 1, the rate of healthcare interventions by a physiotherapist is significantly higher for the MSD group than for the MD group (45.6% vs. 14.6%), while the rate of healthcare consultation by a behavioural therapist is significantly higher for those in the MD group (31.6 % vs. 3.5%). Except for these differences, there are only minor differences. In order for sickness certification to be issued, all patients must have at least one consultation with a physician. In a few cases this was accomplished by a physician within hospital or occupational health care, resulting in slightly less than 100 % utilization of physicians in primary healthcare.
In the MSD group, 94.2 % received healthcare intervention from any of the professionals, amounting to a mean cost of EUR 591, averaged over those who had at least one healthcare visit. In the MD group, 95.9 % received at least one healthcare intervention to any of the professionals, amounting to a total mean cost of EUR 548, averaged over those who had at least one healthcare visit Costs of interventions in primary healthcare are, in general, concentrated to the lower costing areas with few expensive interventions, as can be seen from the low median costs compared with the mean costs. High costs are mainly due to repeated consultations or personal visits in some cases.
Rehabilitation activities
Rehabilitative activities are mainly carried out by physiotherapists addressing the MSD patients (45.2 % versus 14.3 % in the MD group) and behavioural therapists addressing the MD patients (30.6% In the MSD group, 52.5% received some kind of rehabilitative intervention, amounting to a total mean cost of EUR 419, averaged over those who received at least one intervention. In the MD group, 54.4% received some kind of rehabilitative intervention, amounting to a total mean cost of EUR 379, averaged over those who received an intervention. Table 2 . Rehabilitation activities-utilisation and costs (euro). Study cohorts: musculoskeletal disorders (MSD, sample size 518) and mental disorders (MD, sample size 294). Means, standard deviations (SD) and medians over those who received one or several interventions.
The total costs of rehabilitation activities amounted for MSD to 40 % of all healthcare interventions, for MD to 38 % of all healthcare interventions.
Nearly half of the cohort received no rehabilitation interventions at all.
Societal costs
The societal costs of sickness absence, shown in table 3, include resources used for healthcare interventions and economic cost for production loss. Table 3 . Societal costs (euro) of healthcare interventions and production loss. Means over total cohorts, musculoskeletal disorders (MSD, sample size 518) and mental disorders (MD, sample size 294). Reduced sample size of production loss estimates, due to lack of information on gross income.
For MSD, the total mean cost per individual amounts to EUR 5978. Healthcare interventions account for 9.3 % of the production loss and the rehabilitation activities for 3.7 %. For MD, the total mean cost per individual amounts to EUR 6381. Healthcare interventions account for 8.2 % and the rehabilitation activities for 3.1 %. Thus, about 90% of the societal costs are due to production losses, and rehabilitation activities consume about 3 %. There were no significant differences between MSD and MD groups in means of production loss (p=0.36). The small reduction in sample size due to lack of information on gross income does not change this.
Discussion
It is an important societal issue to identify how welfare resources are allocated to promote return-towork for sick-listed people as a means for development of rehabilitation interventions. Work has a positive impact on health [19] and a political strategy in Sweden is to reduce welfare costs through implementation of guidelines for physicians and regulations for the Social Insurance System aiming to cut the length of periods of sick leave. Interventions to promote return-to-work are seldom prioritised in primary healthcare, as the focus lies on treatment and symptom reduction, and there is a lack of knowledge concerning workplace conditions [20] . It has been suggested that the first month after the onset of work-related low-back pain is crucial for halting long-term disability and reliance on welfare benefits [21] . This is most likely also applicable for other disorders. It is therefore important to analyse what resources are allocated to rehabilitation in primary healthcare in order to reduce societal costs due to sick leave.
Studies in the area of MSD and MD, and associated return-to-work interventions have previously focused on effectiveness and cost-effectiveness of treatment and interventions. In general, studies on cost-effectiveness of return-to-work interventions have been questioned with respect to methodological quality [22, 23] .
In this study, total costs attributable to healthcare and associated with the rehabilitation process were on average quite similar for workers with MSD and MD respectively. This holds for healthcare interventions as a whole as well as for rehabilitative interventions. Some expected differences between MSD and MD were found. Significantly more physiotherapy resources were consumed by individuals with MSD, and significantly more behavioural therapy resources were consumed by those with MD. The average burden to society of all rehabilitative measures was similar for MSD and MD respectively.
Overall, the largest costs to society were those for loss of production. Healthcare costs accounted for 9.3 % (MSD) and 8.2 % (MD) of the cost for production loss. Comparing the size of costs for loss of production with the amount of resources invested for rehabilitative purposes, it is evident that hypothetically there is great room for improvement. Many researchers advocate multi-professional rehabilitation in order to promote return-to-work. In this study less than 10% of the patients received this type of rehabilitation, while some patients had a very large number of visits to physiotherapists or behavioural therapists, indicating a more unimodal approach in rehabilitation. Investments in early assessments and tailored rehabilitative measures could pay off very well in terms of earlier return-to-work and thereby less production loss [24] .
It should be noted that we used the human capital approach in order to estimate production loss. An alternative approach to evaluating lost production due to sick leave, and one that is rather frequently applied in studies on rehabilitation and return-to-work, is the friction cost method [25, 26] .
Compared with the human capital approach, the friction cost method is more similar to the way in which employers experience their employees' sick leave. A central assumption in the friction cost method is that sick leave is associated with a cost only during a friction period, until individuals on long-term sick leave have been replaced by someone else. The friction period is often assumed to last for a few months, but in order to make the approach meaningful one would need to set different friction periods for different segments of the labour market. It is reasonable to assume that it takes longer to replace qualified than unqualified workers. With the friction cost method an assumption is often made that the workforce does not perform with 100% efficiency, implying that there is a slack in the system.
As previously pointed out, the friction cost method may be apprehended as more like real life than the human capital approach, at least from the point of view of employers. However, in most important respects, the theoretical foundation of the friction cost method is missing. One major problem is that after some time of sick leave (equal to the friction period) individuals are disconnected from society in the sense that their time is no longer attributed any value [27, 28] .
With the timeframe used in this study (six months) there would be no major difference in production loss between the human capital approach and the friction cost method. The longer the timeframe analysed, the larger the difference between the two methods.
This study has some limitations, for instance that we have not been able to include rehabilitation measures provided by private caregivers and by occupational health. Even though public healthcare provides the majority of rehabilitation measures, this means that rehabilitation costs as presented in this study are somewhat underestimated, by approximately 5-10% [29] .
From a societal perspective, the costs associated with individuals being sick-listed due to MSD or MD are heavily dominated by loss of production. Resources invested with the purpose of rehabilitating sick-listed individuals are rather limited. So, potentially there may be much to gain by improving the rehabilitation process, and investing more resources for this purpose.
It can be concluded that primary healthcare invests limited resources in the rehabilitation of newly sick-listed people with mental or musculoskeletal diagnoses during the first six months. Costs associated with MSD and MD respectively are on the whole rather similar, with anticipated differences concerning the nature of measures received. The costs to society are mainly due to production losses.
